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CLASSROOM CLIMATE AND GROUP LEARNING. 

BY- ANDERSON f GARY J. WALBERGt HERBERT j. 

PUB DATE 67 

EDRS PRICE HF-$0.25 HC-$0.64 14P. 

DESCRIPTORS- ACHIEVEMENTi ACHIEVEMENT TESTSi «ATTITUBESi 
BxBLICGRAFHiESt CLASSROOM ENVIRONMENT |. INT^^LiOENCE| 

#LEARNINGt PERMISSIVE ENVIRONMENTi FHYSICSi iJ^PHYSlCS 
TEACHERS I SECONDARY EDUCATION SOCIAL CLASS f STUDENT 
ATTITUDESt ^STUDENT TEACHER RELATIONSHIP, TEACHER ATTITUDES, 
TEST ON UNDERSTANDING SCIENCE, SEMANTIC DIFFERENTIAL FOR 
SCIENCE STUDENTS? CLASSROOM CLIMATE QUESTIONNAIRE, PHYSICS 
ACHIEVEMENT TEST, 

TO INVESTIGATE THE RELATIONSHIP BETWEEN EMOTIONAL 
CLIMATE AND LEARNING, RANDOM SAMPLES OF STUDENTS IN 49 
TWELFTH GRADE PHYSICS CLASSES FROM ALL FARTS OF THE COUNTRY 
WERE GIVEN A i LASSROOn CLIMATE QUESTIONNAIRE WHICH WAS 
CORRELATED WITH THE TEST ON UNDERSTANDING SCIENCE, A PHYSICS 
ACHIEVEMENT TEST, AND THE SEMANTIC OIFFERENTIAL FOR SCIENCE 
STUDENTS. A 25 PERCENT RANDOM SAMPLE OF EACH CLASS TOOK THE 
CLASSROOM CLIMATE QUESTIONNAIRE WHILE A 50 PERCENT RANDOM 
SAMPLE TOOK THE THREE TESTS. USING MULTIPLE CORRELATION AND 
CANONICAL CORRELATION TECHNIQUES, CLASSES WITH HIGH GAINS IN 
SCliENCE UNDERSTANDING WERE PERCEIVED BY THE STUDENTS AS 
CONTAINING MORE FRICTION, STRICT CONTROL, AND PERSONAL 
INTIMACY AND LESS STRATIFICATION, GOAL DIRECTION AND 
SUBSERVIENCE THAN CLASSES HAVING LOW GAINS. DISORGANIZATION, 
FORMALITY, AND SOCIAL HETEROGENEITY WERE IN DESCENDING ORDER 
OF IMPORTANCE, NEGATIVELY RELATED TO PHYSICS ACHIEVEMENT 
GAINS. IQ SCORES WERE FOUND TO HAVE LITTLE RELATIONSHIP TO 
THE 3 CRITERION MEASURES. LEARNING SITUATIONS WERE SEEN AS 
THOSE HAVING INTENSE INTERACTION BETWEEN TEACHER AND 
STUDENTS, WITH THE CLASS BEING WELL ORGANIZED AND CONTROLLED 
BY THE TEACHER BUT WHERE THE STUDENTS WERE FREE TO QUESTION 
AND LEARN IN A RELATIVELY INFORMAL ATMOSPHERE. (AF) 
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A recent study (Walberg and Anderson, X9$7) analyzed 

“ • S S 

the relationship of indlvi<^t&l stadeiit perceptions of the S 1 ^ 

S 2 ^ 

socio^-emotional cli^iate of their class to cc~gnitivs? aff«ctiv^, * 
and behavioral learning outcomes. The present study completes 
the series of exploratory researches by relating class means 
on the first form of the Classroom Climate ^eetionnaire 
(Walberg, 1966) tc^ l^^ar iprioi^ gxr^^ujp istvicties (^^aU^ei^g , 
1968; Walberg and Anderson, 1968) have been done as shown 
belowi 



Input 

September Pretests 



Personality and 
Cognitive Measiires 



Throughput 
November Midtests 
Classroom Climate 



(Xitput 

Nay Posttests 
Class Learning 



Teachers 



Students « 



^Group Perception^ Understanding 
iof the Class >«.^ii^Achievement 

J 



^ttitude 



^This research is part of the ©valuation of Hi^ard Project 
Physics, a course development project supported by the Carnegie 
Corporation, the National Science Foundation, the Sloan 
Foundation, and the U.S. Office of Education. 
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l!h* solid Xinas to far to ralatlonshlps that hava aXraady 
baan astabXishad for groups; the broken Una refers to the 
purpose of this study: to relate class gains in understanding, 
achievement, and attitude to group perceptions of classroom 
climate* The reader is referred to our previous studies for 
the rationale of the research series* 

Method 

Subjects 

Wie students included in the sample vere those students 
trying out an experimental physics course. The mean Reamon- 
Meison XQ for the 49 classes in the sample was 115 (s*d.»9.3), 
corresponding to the 84th percentile of grade 12 students, 
^proximately 611 of the students were male* The teachers 
were volunteers from all parts of the country and do not 
represent a random sample since they were carefully selected 
and have been found to resemble creative scientists to a greater • 
extent than do random samples of physics teachers (Walberg 
and Welch, 1967a) . Hence, the authors wish to emphasize 
that this is a preliminary study and will be replicated with * 
a more appropriate sample in the near future. 

Instruments 

The Classroom Climate Questionnaire (Walberg, 1966) 
contains 80 items distributed over 18 factor analytically 



derived dlatntioiie • Stud^tf irespond aigrmixug or dlea^iroolng 
Oft :» fiW”S»i«fe «c«l® With tho«e 80 A typie«i itaw or 

tho Dlsoroaj^sfttiOR aoalft Ls, "Vbax* iOR 9 peiriods Osiring 
which tho olaas doo* nothing.® Qthar exazapXea a.r« offerod in 
Walhorg and J^fidaraon (X968) « For th<s proaont group study 
. the X4 scaies with reliabilities over « 40 fieri) ijncluded as 
shoam In 1 . rn» Inter^rator reliablXitias calculated . 

nmina Fisher *s intr«elass correlation (Anderson, 1967) ranee 
froift .40 to .78* A revised and hopefully »or«i reliable 
instrument has been developikl and will be used to replicate 
our work of this year* 

The three criterion measures are the Test on understanding 
hcience, a Physics Achievcsnent Test and the Semantic Differ** 
ential for Science Students * The Test on Understanding Science 
(Cooley and KXopfer, 1961) is a.6C»*item snzltlple choice test . 
wliich measures understanding of scientific processes* The 
Physics Achievement Test (Al^iigren, Kalberg and Welch, 1966), 
a ^6-item multiple choice test^ is designed to measure general 

knowledge of physics. The Semantic Differential for Science 

• * 

Students (Ahlgren, Gels, 'Walberg and Welch, 1966} is similar 
to the inatrumsnt developed by Osgood, Suci and Tannenbama 
(1957) . The concept selected was "Hfyself as a Physics 
Student— Pleasurable." It is assumed that this concept 
indicates the attitudes of the students towards studying 
physics* The standard errors of the pre and poettest class 

.A 

means for the three criteria are listed in Table 1. 



It is veil JcBOim that studant Xeasaing is a function of 



XQ* AXtliocigb much of tho. offset of IQ was sllminatsd whan tha 
protest sooKO was subtractad outr tha class naan Hannon-- 
Haison XQ aoora ass added to tha predictor battery of elinata 
80 OMS in an attaopt to datamina tha amount of predictsbla 
criterion variance not attributable to XQ aloka* 



Precodura 



To collaot the data a system of ratidomisad data collection 

V 

van amployad that maicimised tha number of tests and minisdsad 
tasting tins for individuals by having random groups of students 
within each class take several different instrmants (ffalbarg 
and Welch, 1967b) • Xn any one class, a randen quarter of tha 

4 

students took tha measure of socio-emotlonal climate and the 
' XQ test and a random half, the pre and post measures which 
were used jSor tha criterion. These smnplas of the students 
within each class ware used to eatiaiate tha class means which 
bseama tha units of analysis* Simple differences of pre and 
post class means ware used as criteria* 

Tha inter-corralationa of the 14 predictors and 3 criteria 
were calculated and used to obtain multiple correlations of 
the oliisate prcMllctors on each of the criteria* Secondly, 
a similar multiple correlation was calculated for the measure 
of Physics Achievement by adding the full 14 climate predictors 
to ths IQ predictor in order to test for a significant increase 
in the correlation over XQ alone. Finally, canonical correlations 



ware calculatad batwaen all tha elimata Masuxas and the 

* ✓ f ■ 

thraa cxltexia. 

■ 

Itesulta and 2>iaco«slan 

Table 1 ahi^ the simpla corraXationa of all the predictors 
critarla and Table . 2 Includes thraa imjiltlple corre^ 
f.ations together with the beta-weights for each climate 
predictor. «ie multiple correlations for Science Under stsjiding, . 
Physics Achiev«aent and the Semantic Differential are ,57, 

•68 and .59, respectively! the sguares of the multiple corre* 
lations indicate that the weighted battery of class naan climate 
scores predict 33, 46 and 34 percent of variance in the iJiree 
ciriterion measures. 

• • , • 

It should be noted that only the multiple correlation for 

Physios Adaevsntent is statistically significant {p*.04l.. The 
relationships of climate scores to Science Understandirg and 
the Semantic Differential changes have probabilities of .34 
and .27. While these probabilities are greater than the noxnal 
• 05 level, the lack of statistical significance is not considered 
a serious drawback in thiv exploratory study as it is a result 
of the method of analysis which employed all 14 scales Jn the 
predictor battesry. We considered it preferable to use all 14 
classroom climate measures as our purpose was to gain vnder** 
standing of the relationships rather than to predict learning. 

* 

Per the latter purpose, a step-wise procedure may be approprii^te. 



Sttch a stup-visa nathod shows signif ioant raXationships for 
an optlnaXXy raduoad predictor set* For exampXSf the two bast 
cXittata predictors of gains in Seienca Understanding (Friction 
and Personal Zntiaiacy), yield a correlation of . 17 * For the 
Semantic oiffarentiaX changes iusing Stratification and 
Sttbsaryiance) « the xauXtiple correlation is These corr«-^ 

Xations axe significant beyond the »05 and .001 levels, res«- 
peotively, using two degrees of freeden in the predictor set* 
If tile relationships are as strong in later work as they %iere 
here, correlations and significance levels should be similar 
to those just described, and higher if more refined and 
reliable scales are employed. 

The nature of the relationships is also meaningful* 
Classes with high gains in Science Understanding are perceived 
by the students as containing more Friction, Strict Control 
and Pereonal Intimacy and less Stratification, Goal Direction 
and Subservience than classes having low gains* Classes in 
which students are gaining more in understanding science may 
have friction over scientific ideas and yet retain personal 
intimacy anong the class a»eiDbers. The teacher may have to 
impose stricter discipline, yet leas goal direction* The 
students perceive neither subservience to their teache;p nor 
social stratification among tl&emselves* This interpretation . 
is consonant with a previous study (Walberg and Anderson^ 1968) 
of "creative” versus "achieving^ classes* 



Physics hohisysment is iftors highly sslatsd to studant 
perceptions of climate than are the other criteria* The 
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Coxrtx«x;2.ap« £r<^i;S**wergxirs ror rnysxc:* Acnxcivc»u«inx; xnax- 



cate that Olsorganiaation, formality and Social Heterogeneity 
are, in order of importance, negatively related to achieve- 
nent gains. Administrators have long used disorgiunization as 
a criterion ffor teacher effcctivcsness, evidently with seme josti 
fication if achiev^^nt is the chief goal of the school. The 
loading on Formality may imply that too many rules hinder 
cognitive learning and the high loading of Social Hetero- 
geneity may be a reflection of school socio-economic status. 

The changes on the Semantic Differential measure were 
moat highly related to Stratification which itself correlates 
-.49 with this measure of change « Apparently when there is 
a perceived . social hierarchy and role segregation among ^^e 
class the class as a whole tends to gain less interest 

in the subject. 

Zn order to investigate the possibility that the olimata 
scores were predicting no variance independent of XQ, the . 
class mean Benmon-Nelson ZQ score was added to the predictor 

i 

battery. Table 1 shows that IQ correlates only -.04, .2$ and 
.06 with Science Understanding, Physics Achievement and* 

Semantic Differential changes. It was considered meaningful 
to determine how many of the climate scales were contributing 
new information for the prediction of Physics Achievement, 



and no tha X4 cliaata nuiasurat ware added to XQ in the pra« 

...» . . ■ • 

dlctor battery. ZO by Itealf aharae lais than ? percent o£ 



a«WA m tm . 



fa i a a 

Ml jruyn^v« ifwmxmvwmuii. wnx4,o poxcteinx; sonmiDn . 

variance la produced for the 13 predictor battery.* 7hia 

increaae ip variance ia not eignificant for the full 14 cliaate 

prediotcra (using Guilford’s 1954 P~teat) , as several climate 

scales do not correlate with the criterion. However# the 

. 

best 9 cliiaate predictors jointly produce a significant 

increase In the multiple correlation (Fa^ss«3.26) at the .01 

level and the best 11, contribute additional prediction at 

the .05 level {Fio,36**3.XO} . 10 correlates -.44 with Social 

Heterogeneity. Hence# it is suspected that# like Social 

Heterogeneity# a large portion of IQ* a predietiveness is 

merely a result of its indication of socio-economic status 

. 

of the school. 

V, • * 

We consider it essential to use more than one cri^rion 

of learning effectiveness and also carried out a canonical 

* 

analysis to explore a multidisaensional model of learning. 1!ha 
reader is referred to Walberg and Anderson (1968) for an 
explanation of the stati^^itios used. Xhe canonical analysis 

e 

incorporates a three dimensional gain criterion. Generally# 



*Thera was no increase in the multiple correlation using 

IS predictors over the correlation for the 14 climate pre- 
dictors. The beta-weight for ZQ was .01. 




8 U 0 I 1 a ositasdon proaants problena baoauaa bptlnal atatlatioal 
weightings often boAX little ralationahip to pedagogical 
principles* Boweves« here this ie not the ease. Table 2« 

which liete ^e first two canonical variates (significant 

• * *' ’ ' • . 

at Hm 0.04 and 0.06 levels) ^ shows that for the first variatat 
* 

the gains are weighted equally* The predictor battery shares 
51 percent of the variemce in a complex criterion made up of 
the three equally weighted change measures • Xf the results 

withstand the test of cross-validation # the pattern of high . 

« 

scores on Friction# Parsonal Intimacy and Strict Control# 
and l<jw scores on Disorganization# Stratification# Subservienoe 
and Formality is the cne most significantly related to 
collective gains on the three oriterioh measures. The 
opposite loadings of Formality and Strict Control may be. 
an artifact of this particular sample since these measures 
themselves are highly correlated (r««.5$). CSuilford (1954) 
has pointed out that correlated predictors should be added 
in subsequent regression studies , so these scales have been . 
merged on the revised instrument* The other loadings indicate 
that classes containing students who fight amoiig thcsnselves 
(hopefully abcut such things as how to solve the problem 
or do the lab) ^nd yet are personally intimate# learn more 

* 

than classes wh^re there is less fighting (and perhaps less 
interacting) and less Personal Intimacy* Classes perceived 
as being less Disorganized# Stratified and Subservient also 



tend to have higher criterion scores* For effective learning 
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. ■ * * 

cm th« t)ir<M ori^rlA eontldttr^d.ooXltetlvaly# the pattern. 
Inpliaa that all tha. atuAaiits ahould partleipata aqaally in 






▼ ««aaa»^ wa%» ^aai^Mwaw #wfytaa»^apwr 



mu3t ba given aona fraa rain^ and# probably ralatad to taaohiag 
atyla# that the oXasa must be wall organised and controlled 
but not aubaarviant and formal* 

a 

. Tha aaeond canonical variate approaehaa signif ioanoa 
(p»*06)« noifavarf the atatiatieal teat la oonaervativa ainea 
attenuation oorractiona and atapwlaa proeeduraa have not baesi 
anqployed* The aaighting pattern of tha variate is educationally . 
intafasting and worthy of ecmnent* Thia first variate auggaatad 
a pattern of climate predictive of roughly equal gains on all 
three criteria eiimltaneoualy; the second is^liaa a climate 
in which gains in Physics Achievement are inconq^atible with 
Sciencm IMerstanding and positive affect toward being a physics 
student ^Semantic Differential). Tha pattern reflects an 
"achiavement-creativity" dualian indentified in prior work 
(Walbei'g and Anderson^ 1968) « The climate variables positively 
associated with gains in understanding and affect suggest what 
might be termed "centrifteal" forces in the classroom: Friction 
among the class ambers. Social Heterogeneity, Goal Diversity, 
and Dist^rganisation. The positive weight on Formality may 
mean that official rules and sanctions are imposed in these 
classes to keep the group together. Today's emphasis on aehieye^ 
ment and the authoritarian aspaots of the school and the tei^ohing 
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. irol^ (Ifaltai^, 1906) may ba antithatioal to tha klK4 of elaaa- 

•• 

rooa oXimata which fbatara aeiantifio tthdaratahdi'ag and intavaat 

a 

.in tha aiibjaet* 

* . * a . ■ 




ERIC 



ConoXaaiaii 






; 'Wcmyioaa bivasriata aaaaardh haa a hoim Xittla raXationahiff- 



batwaih aa^' things as soparvisor or obaasvor ratings mtiA tabu« * : 
lations of taachar behaviors on tho ona hand and laaraing 
critaria on tha othar (saa raviaws by Madlay and MitsaX# Kmmmvm^ 
and KrithaXX and Lawis in Gaga, X963}'* Oartainly nona of thasa 
maasoras has aooonntad for ruch moro than tan paroant of cri- 
tarion varianca. Oaspita tha unreliabiXitias of tha climata 
predictors, the saa^ling inadaquaeias, and tha praXiminary natura 
of this study# we suspect that since students are tha primary 
raoaivars of psychological influence from their teacher and 
fellow students# t^iey are more adapt at perceiving# judging# and 



rating those multivariate aspects of tha socio-enotionaX climata 

■ . ' " . * * 

i)f their classes which make for their own learning* Replications 

cf the present research series are now in progress with an 
;Uproved mss aura of classroom climate and a national xandcm 
(sample of classrooms* Xf similar results are obtained# it will 
be possible to gain considerable insight into the nature of the . 
relationships between student and teacher characteristics that 
interact to form the sooio-emotional properties of the class* 

I 

also# it will be possible to explore further the manner in which* 
classroom climate leads to different learning outcomes* 
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